Reduction in superoxide dismutase expression in the epithelial mucosa of eosinophilic chronic rhinosinusitis with nasal polyps.
Eosinophils generate large amounts of oxidant species. The eosinophil-dominant type of chronic rhinosinusitis (CRS) with nasal polyps is related to more extensive disease and a decreased likelihood of surgical success. Superoxide dismutase (SOD) is the first-line and only antioxidant enzyme that converts superoxide to hydrogen peroxide. The patients with CRS with nasal polyps were divided into eosinophilic and noneosinophilic groups. The expression of three isoforms of SOD, intracellular copper-zinc SOD (CuZnSOD), mitochondrial manganese SOD (MnSOD) and extracellular SOD (ECSOD), were examined by enzyme activity assay, immunohistochemistry and quantitative real-time RT-PCR sampled by laser capture microdissection. SOD activity in the eosinophilic and noneosinophilic groups was significantly reduced compared to that of the control groups. Immunostaining of both CuZnSOD and MnSOD in the eosinophilic group was significantly decreased compared with that in the noneosinophilic and control groups. CuZnSOD mRNA of the eosinophilic group was significantly decreased compared with that of the control group, whereas MnSOD mRNA in the eosinophilic group was significantly decreased compared with that in the noneosinophilic and control groups. Neither immunoreactivity nor mRNA of ECSOD was different among the three groups. The degree of epithelial damage and disease severity were inversely correlated with CuZnSOD and MnSOD immunoreactivity. The reduction in SOD activity and the downregulation of the SOD message are suggested to be related to eosinophil recruitment and epithelial damage of CRS with nasal polyps.